A generalized mixing matrix for leptons is presented based on a composite model of quarks and leptons. The mixing matrix is expressed in terms of one parameter, which is determined either by discussing that it is identical to that of the quark mixing matrix or by assuming that the observed solar neutrino flux results from neutrino oscillations.
The problem of generations of quarks and leptons may be viewed as indicative of a new symmetry group (the horizontal group), or of a composite model [ 1] . Despite some difficulties in the models, which are characteristic for an infant stage of research, in particular the question of the mass spectrum, both directions have been pursued vigorously in the last few years.
In a composite model of quarks and leptons, the generations are considered to be radial excited states with zero angular momentum. Assuming that it is a bound-state problem of two-body systems, several authors [2] [3] [4] proposed a method to calculate the mixing matrix (thereafter called the U-matrix). Recently the author [5] and Akama and Terazawa [6] independently calculated the U-matrix for various potentials and compared the result with the available experimental data.
(a) The quark mixing matrix. The authors assumed the potential is energy and angular-momentum dependent and is divided into two parts,
V(r,E, l)= V(r)+ VI(E),
(1) a local potential V(r) and the r independent but E and l dependent part Vl(E ). By this assumption, the author dissociates the question of the mass spectrum and the nonappearance of orbital angular momentum excited states [5] . Then the U-matrix elements for quarks are expressed as overlap integrals of the wave functions of the up-quark series and the down-quark series. It is shown that the result depends on one parameter which is determined by the experimental value of the Cabibbo angle. Among the potentials used (a harmonic oscillator, the Coulomb, and a rigid wall potential), a harmonic oscillator potential gives the most satisfactory result. [For a potential V(r) = ar s, the suggested value of the exponent is [5] s = 2_+41! For simplicity, I will use a harmonic oscillator potential
The s-state wave functions are given by [7] Rn (r,k) 
where
and F(a; b; z) is the confluent hypergeometric function. Assuming that the up-quark and the down-quark system have different k values (k, and k', respectively), the matrix element anl of the U-matrix is then given by [8] 
and F (a, b; c; z) is the hypergeometric function. The explicit form Ofanl(n, l <<. 4) is given in ref. [5] . From eq. (5) and (6), follow the symmetry properties
The U-matrix is obviously an orthogonal matrix since the solution (3) is an orthonormal complete set. We notice that al! has the simplest form and is given by
It obviously satisfies the condition
to the experimental value of the Cabibbo angle sin 0 c = 0.219 ,
we obtain sin 0 = 0.983 (or z = tan ~-0 = 0.931). 
~\ -0.00892 0.113 -0.495 0.571
These should be compared with the values obtained from the experimental data [9] fall I = 0.9737 + 0.0025, lalzl = 0.219 + (0.002; 0.011) lal31 = 0.06 + 0.06,
(input) and [10] [11 ] . This may not be definitive evidence for neutrino oscillations, since a subtle change of the solar model could change the expected solar neutrino flux.
Let us calculate the depletion rate of the solar neutrino flux due to neutrino oscillations defined by (the solar neutrino flux with neutrino oscillation) I-(the expected value without neutrino oscillation) "
The value of I is obtained [12] from the U-matrix element for leptons, the neutrino masses m 1, m2 ..... the energy E of v e = ally 1 + al2v 2 + ... and the distance between the sun and the earth, L; 
I -e(v e -~ re)
¢1 We have used the identities
See ref. [13] . In the next subsection, assuming that the observed value of/is due to neutrino oscillations we determine the Umatrix for leptons. 
The vanishing value for a22 is the result of the expression a22 = (sin 0)3/2(1 -s cos20) ' (24) and the value chosen for the parameter cos20 = 0.4. Table 1 gives the values of the mixing matrix elements and the depletion factor I of the solar neutrinos for Various values of the parameter sin 0, Since the two choices for the Table 1 The lepton mixing matrix elements anl and I [deffmed by eqs. (17) and (18) (13) or (23), are vastly different, we are analyzing the existing experimental data for neutrino oscillation and the/~ -~ e7 experiment based on either of these choices. The result will be reported elsewhere.
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